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‘l-he Cassini  Mission to Saturn  plans  to employ SCVCM1 concepts tc) ciemme the complexity of
Mission Opcrations ancl to maximim  sciemc  return ili a constrained cost cnvironmemt.  ‘1’lMc
concepts have bum in~plemcnted  to re.clucz cost, incremc prod uciivit  y and cdim infitc.  dupliczit  ion
of knowledge and effort. ‘J’wo of them. concepts are. rcfcrrecl to as operational Modes and the
Uplink  Opcrations Viriual  ‘ltxun. A proof of Colicept study lMS bem performed to validate these
two concepts for the (hssini projmt.

‘l’he. (@mtioml  Modes  concept is tmsccl  on the idea of defining a set of instrument and
emgincering  resource, mmlopcs. ‘J’hcse.  cnvclopcs  allow spacecraft act ivit ics to bc chcckccl  for
resource. usage,  (such as power,  and cJat a rate) ag,ai nst the emvclopc,  boundaries. OpeMt  i onal Modes
allow scientists the flexibility to schedule any obswvaticm  as long as the observation stays within
these. emvclopc. “l’he scientist has the responsibility to check that the observaticm stays within these
limits. Checking at the oj>crationa]  Mock Icvcl  rcciuccs  the effort expended by the operations
teali]  bccausc there is less detail to check.

‘l-he, second concept is the Uplink operations V1l’tllal  ‘lham. ‘1’hc Uplink operations V]rtua] ‘Ikam
is comprised of a full time core of sec]ucncc  experts and a variable number  of spacecraft and
instrmemt  experts. ‘1’hc number of spacecraft and instrument experts is based cm the contents of
the sccpwmce. A secjucmcc is a set of tiliic orclerecl instrme.]it  ancl spacecraf( comrnancls. “1’his  team
dcvc]ops,  reviews, approves, ancJ monitors the sequence.. lior this concept, the re.qucstor has the
responsibility for doing the, most detailed checking. ‘l’his person has the knowledge, to do checking
at this level. An Uplink  operations vir[ual team exists from the start of plannilig  tc) the emJ of
scqmmce  cxccut  ion.

‘]’hc proof of concept study simulates the workings of the llplink operations Vir[ual ‘Ikam using,
(Jpcraticmtil Modes, a sample 16-day orbit provided by mission clcsig,n  and existing software. 1 ;or
the stud y, the software was adapted to the Cassini  project. Sample  science  and cnginccring inputs
wem mwgccl to.gcthcr tc) bcccmc a ccmst  tai nt -chezkcd sec]uence.  ‘J”he lJplink  OpeMt  ions Virt ual
‘Jkam tasks am to COIICC[,  merge, apply C)pcraticmal  Modes to constraint check the inputs, and
create, a complete sequence,,  Suce,ssfu]l  y perform ing these, tasks verifies the fe,asibil  i t y of usi ng the
two operational concepts.

‘]’his paper presents the results of the proof of concept study and examines the software needs
required to inq}lemmt  these concepts. }Iinal]y,  it proviclcs suggestions on what is mcdcd  to
in~plcmcnt  this approach in a cost-capped e,nvironmcnt.  ‘1’hc work described in this abstract was
pcrfornml  by the Jet Propulsion 1.aboratory,  California ]nstit ute of “lkchno]ogy,  under contract to
the. National Aeronautics and Space  AcJn~inistratio]i.


